Using tRNA-linked molecular beacons to image cytoplasmic mRNAs in live cells.
Imaging products of gene expression in live cells will provide unique insights into the biology of cells. Molecular beacons make attractive probes for imaging mRNA in live cells as they can report the presence of an RNA target by turning on the fluorescence of a quenched fluorophore. However, when oligonucleotide probes are introduced into cells, they are rapidly sequestered in the nucleus, making the detection of cytoplasmic mRNAs difficult. We have shown that if a molecular beacon is linked to a tRNA, it stays in the cytoplasm and permits detection of cytoplasmic mRNAs. Here we describe two methods of linking molecular beacons to tRNA and show how the joint molecules can be used for imaging an mRNA that is normally present in the cytoplasm in live cultured cells. This protocol should take a total of 4 d to complete.